Photodynamic effect in lysozyme: a kinetic study in different micellar media.
The influence of medium heterogeneity on the kinetics of the photodynamic effect on native protein lysozyme (Lyso), as well as the interaction of protein and the medium, anionic (SDS) micelles, neutral (Triton X-100) micelles and reversed micelles of AOT, were investigated at pH 8. The interaction between Lyso, Triton X-100 and SDS micelles was quantified by determining the respective associations constant (K(Lyso)). Values were 37 M(-1) for Triton X-100 and 514 M(-1) for SDS, indicating that the Lyso molecule binds Triton X-100 micelles effectively and SDS micelles even more strongly. Time-resolved phosphorescence detection (TRPD) indicates that the protein interacts with O2 (1deltag), with overall rate constants of the order of 10(8) M(-1)/S in direct micelles and 10(7) M(-1)/S in reverse micelles. Apparent reactive rate constants for eosin-sensitized photo-oxidation (singlet molecular oxygen [O2 (1deltag)]-mediated) of the protein were determined through oxygen uptake experiments for the direct micelles, while the fade in the protein fluorescence spectrum upon sensitized irradiation was used in AOT. The results indicate that the O2 (1deltag) attack on the interior of Lyso on amino acid residues, was more effective in leading to a photo-oxidative reaction in SDS and in Triton X-100 at surfactant concentrations < 1 x 10(-2) M than in a homogeneous solution. However, Lyso reactivity reached a maximum when the concentration of micelles was approximately 1 x 10(-5), the same as the protein concentration In AOT reverse micelles, the quenching rate constants decreased > 75% with respect to water. This effect can be attributed to the decrease in accessibility of the amino acid residues to O2 (1deltag).